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The University of Dayton 
"SHORT TOES" MAY YIELD CLUES 
TO HELP CURE KIDNEY DISEASE 
N e?»s Release 
July 15, 1992 
Contact: Teri Rizvi 
· DAYTON, Ohio -- In a University of Dayton laboratory containing tanks of 
salamanders, Panagiotis Tsonis is leading a research team that is trying to isolate the gene 
that governs limb regeneration -- with the goal of eventually applying the research to human 
wound healing, regeneration, kidney disease and cancer. 
In a study published in a recent issue of The Proceedings of the National Academy of 
Sciences USA, Tsonis reports what he believes could be the first step leading to a genetic 
breakthrough in the field of limb regeneration. Unlike other salamanders, which are able to 
regrow limbs that have been amputated within weeks, the "Short toes" salamanders possess a 
recessive mutation that affects the normal development of their limbs, Mullerian ducts and 
kidneys. These white salamanders, which generally die in their first year from renal 
dysfunction, are able to regrow their tails, but not their limbs, according to the study. 
That discovery exci~s Tsonis, a molecular biologist, because "without a mutant, we 
don't have any leads to isolate the gene for limb regeneration. This fmding makes the Short 
toes the most suitable mutant for the study of limb regeneration." 
Why can't this salamander regrow its limbs? Tsonis thinks it's because of an 
imbalance of proteins in the membrane, which forms abnormally to surround the limb bud 
after amputation. "The membrane is very thick and convoluted and appears to inhibit limb 
regeneration," he said. "We'll try to see what is wrong at the genetic level by looking at the 
synthesis of protein in the membrane cells." 
Tsonis predicts it might take two or more years of laboratory tests to isolate and 
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characterize the genes causing the abnormalities. "Such developments could help understand 
renal dysfunction-- knowledge that can be applied to human kidney diseases," he said. 
"Similarly, the ability of a salamander limb to resist carcinogens would help in understanding 
fundamental aspects of cancer development and regulation." 
Tsonis's research on the kidney of the salamander, Short toes, is funded by grants 
from the National Kidney Foundation of Ohio and the Research Council in the University of 
Dayton Research Institute. 
Tsonis also has a five-year, $500.000 grant from the National Institutes of Health to 
study normal limb regeneration and is under contract to write a textbook on the topic for 
Cambridge University Press. 
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For media interviews, contact Panagiotis Tsonis at (513) 229-2579. For a copy of the study 
or assistance in scheduling an interview, contact Teri Rizvi at (513) 229-3241. 
